The aim of the research was to extract a cellulose from kepok banana peel (Musa parasidiaca L.) and application to removal Procion dye. The extracted cellulose was prepared by dewaxing process to releasing of lignin, bleaching and hemicellulose removal. The cellulose identified by FTIR and SEM-EDS. The efficiency of the cellulose to adsorp Procion dye was evaluated by variation in the initial concentration of dye (5, 10, 15, 20, 25, 30, 35, 40, 45 and 50 mg/L), solution pH (3, 4, 5, 6, 7, 8 and 9), and the contact time (15, 30, 45, 60, 75 and 90 minutes) at room temperature. The result showed that FTIR spectra of cellulose from kepok banana peel were similar with FTIR spectra of standard cellulose. The morphology of cellulose more homogenous than kepok banana peel powder. It was observed that the optimum adsorption of Procion dye by cellulose was on the initial concentration of 30 mg/L, pH solution of 5 and contact time within 30 minutes. The obtained result that cellulose has removal percentage to adsorp Procion dye more higher than kepok banana peel powder. The adsorption equilibrium showed the Langmuir isotherm was described well for adsorption process (R 2 = 0.991) than Freundlich isotherm (R 2 = 0.922).
INTRODUCTION
Bananas is tropical fruits that the most widely produced and used by the community Indonesian. Kepok banana (Musa parasidiaca L.) is the most widely consumed by the people of Indonesia. Currently, the peel, stems and leaves of the banana (80%) simply discarded without further processing (Tchobanoglous, Theisen, & Vigil, 2003) whereas waste of kepok banana peel containing polymers such as lignin, cellulose, hemicellulose and pectin (Klemm, Schmauder, & Heinze, 2006) . Kepok banana peel also contains cellulose amounted to 18.71% (Koni, Therik, & Kele, 2013) . Cellulose is a linear polymer consisting of 300 to 15.000 D-glucose linked by bonds β-(1,4) glycosidic. The empirical formula of cellulose is (C6H10O5)n. The cellulose have uniform surface and form a layer of fiber-like pore structure. Porous solid has the ability as an adsorbent that can be used as adsorppollutant in the environment (Wilbraham and Michael, 1992) . In addition, the functional groups -OH in banana peel can be exploited into to adsorp pollutants.
Cellulose as adsorbent for waste water treatment has an advantage of most abundant organic polymer, stable to chemicals, biodegradable, non toxic, and inexpensive. Besides that, cellulose has thermal stability, the degradation of cellulose leaded to the lost weight of 90% around 393 to 723 K (Yan, Duduku, Mariani, & Awang, 2009; Zhou et al., 2012) .
Many studies used of cellulose as adsorbent to adsorp pollutant in waste water. Hejeeth (2013) extracting cellulose from sisal fiber for adsorption of Cr(VI) from aqueous solution with adsorption capacity is 280.04 mg/L. Annadurai, Ruey, and Lee (2002) used of cellulosebased wastes for adsorption of methyl orange, methylene blue, rhodamine blue, congo red, methyl violet and amido black from aqueous solution. The adsorption capacity in the range of 10-120 mg/L. Mohadi, Nurlisa, Adi, and Aldes (2013) extracting cellulose from wood sawdust to adsorp Co 2+ with adsorption capacity is 0.55.10 -4 mol/g. Beside that, cellulose is also useful an anticoagulant, fibrinololytic and toxicological studies (Ragab et al., 2014) .
In this study, cellulose extracted from kepok banana (Musa parasidiaca L.) peel performed several stages of dewaxing, bleaching to release of lignin and hemicellulose removal. The dewaxing process is done by maceration using ethanol/toluena (1:1). This process increases the amorphous content, tensile strength and modulus of cellulose (Hajeeth, 2013) . The bleaching process using sodium hypochlorite to degradation of lignin. The last process is the removal of hemicellulose using sodium hydroxide solution.
The cellulose was used for adsorption Procion dye using batch method. The cationic dyes released together with industry effluents such as textile, paper, plastics, cosmetics and rubber. The optimum parameters affecting the initial concentration of dye, pH solution and contact time. The equilibrium adsorption experiments were obtained fitted to Langmuir and Freundlich adsorption isotherm.
METHODS

Materials and Equipment
The kepok banana peel was obtained from a local fruit in Palembang. The analytical grade reagents such as NaOH, ethanol, toluene, NaOCl, HCl, H2O2 obtained from Merck, and Procion dye from Sigma Aldrich. The equipment includes glassware, sieve 100 mesh, oven, analytical balance, shakers, pH meter 96107 Hanna, Spectrophotometer UV-Vis UVmini-1240 Shimadzu, SEM-EDS JEOL JSM 6510-LA and FTIR Shimadzu 500.
Extraction of Cellulose
Kepok banana peel is cleaned of impurities, then dried in the sun until dry (± 5 days). Dried banana peel that has been crushed and sieved with a 100 mesh. The maceration process was carried out using 100 g powder of banana peels into ethanol/toluene (100:100) mL for 3 days. Furthermore, the process of bleaching to remove lignin using 250 mL of NaOCl (6%) solution, stirring for 3 hours and heated at 80 o C. The removal of hemicellulose carried out by using 300 mL of NaOH (4% w/v) and stirring for 4 hours at 60 o C, filtered and washed with distilled water.
The precipitated was added to 400 mL of NaOH and 200 mL of H2O2 (30%) in a water bath at 85 o C for one hour, filtered and washed with distilled water. The next step, the H2O2 (10%) 200 mL was added to precipitate, stirring at 85 o C for one hour, filtered and washed with distilled water several times until pH neutral. The precipitated was dried at 40 o C in vacuum oven for 24 hours. The Celluloses was formed identified using FTIR to determine the functional groups and SEM-EDS to study the surface morphology.
Bacth Experimental
Batch studies used to obtain the adsorption of cellulose for Procion dye solution with parameters include initial concentration of dye, pH of solution and contact time. The effect of initial concentrations of dye was carried out in a stopper bottle containing about 50 mL of Procion dye and 0.1 g of cellulose. The initial concentration of dye in the range 5-50 mg/L. The mixture was agitated using shaker at 150rpm for 30 minutes and then filtered.
The filtrate determined concentration of Procion dye at a wavelength of 542 nm using Spectrophotometer UV-Vis. Effect of pH using concentration of Procion dye 30 mg/L, pH of solutionin the range of 3-9 with 0.1 N HCl or NaOH solution. To evaluated effect of contact time determined for 15-90 minutes, so that the equilibrium time can be evaluated. The quantity of Procion dye, (mg/g) at the time was calculated by following equation:
The Procion dye concentration removal percentage can be expressed as follows:
x 100 % Where and (mg/L) refer to the initial concentration and equilibrium liquidphase concentration of Procion dye, (L) the volume of the Procion dye solution, and (g) the weight of the adsorbent.
Adsorption of Isotherm
In this study, the Langmuir and Freundlich adsorption equilibrium described how the adsorption molecules distribute between liquid and solid phase. The isotherm linear equations of Langmuir calculated following :
Where (mg/L) is the equilibrium concentration of Procion dye, (mg/g) is the amount of Procion dye at equilibrium concentration, (mg/g) is the maximum adsorption capacity of cellulose and K (L/mg) is the Langmuir constant.
The linear equation of Freundlich isotherm:
Where (mg/g) is the amount of Procion dye at equilibrium concentration, (mg/L) is the equilibrium concentration of Procion dye, n and (mg/g) is the Freundlich constant.
RESULT AND DISCUSSION
Characterization of Cellulose Extracted from Banana Kepok Peel
Banana peel (Musa paradisiaca L) is the third part of bananas (Munadjim, 1988) . Kepok banana peel has brownish yellow color, after extraction by removing the lignin, hemicellulose and bleaching process produced cellulose with white colored. Figure 1 showed the FTIR spectra of cellulose extracted from kepok banana peel and standard of cellulose. The main functional groups on the cellulose are C-H stretching vibration and hydrogen bonded O-H, cellulose is along chain of β-glucose. The FTIR spectra showed that the peaks at 2920.0 and 3411.8 cm -1 while compared with standard of cellulose, the peaks observed at 2900.7 and 3354.0 cm -1 . From these data the two main groups of cellulose are on relatively equal absorption area. The cellulose from kepok banana peel and standard of cellulose have the wave number at 1058.8 cm -1 assigned to the stretch C-O (Alemdar and Sain, 2008) .
SEM images of the surface of kepok banana peel powder and cellulose extracted from kepok banana peelare show in Figure 2 at a 10.000 magnification. From the image, cellulose and banana kepok peel powder showed different size and shape. The banana kepok peel powder has been found many small particles in the surface that cause the morphology is irregular shapes and heterogeneous, whereas the morphology of cellulose is homogeneous with the structure of dense and large particles. Table 1 . The results indicated that differences in the elements of banana kepok peel powder and cellulose. The banana kepok peel powder contained of C 21.94% while the cellulose increased 64.67%. Some of the elements such of O, Fe, Na, Al, Si, K, and Ca in banana kepok peel powder was decreased.
Adsorption of Procion Dye
The effect of initial concentration of removal Procion dye onto banana kepok peel powder and cellulose were evaluated in the range 5-50 mg/L of 50 mL Procion dye concentration, weight of adsorbent 0.1 g, pH ofsolution 5, shaking for 30 minutes at room temperature. From the Figure 2 , it was described that adsorption Procion dye onto cellulose increases with increase initial concentration of Procion dye. When the concentration of dye was higher than 30 mg/L, the increased of removal percentage was slowly or constant. It is clear, that the amount of adsorbent was limited, but the amount of dye was increased.
The amount of Procion dye removal onto cellulose is greater than kepok banana peel powder. The same phenomenon in the adsorption of basic fuchsine using cellulose-based multicarboxyl (Zhou et al., 2013) . The results indicated that the reactivity of Procion dye increased in the adsorption using cellulose.
The range of pH solution for adsorption Procion dye onto banana kepok peel powder and cellulose were confirmed as 3 to 9, 50 mL of Procion dye with initial concentration 30 mg/L, weight of cellulose 0.1 g. Effect of the pH solution showed in the Figure 3 . pH solution could influence the adsorption process. For the adsorption of dye using cellulose, the dye removal percentage was increased when pH solution increase from 3 to 5 and after pH solution above 5 was decrease.
Cellulose having an isoelectric point at pH solution 5 (Orelma, Ilari, Leena, Janne, & Orlando, 2011). The Procion dye is cationic dye. In low pH solution (pH <5) can be described to the electrostatic repulsion between protonated cellulose and cationic dye. In high pH solution (pH >5), electrostatic interaction between negatively of cellulose and cationic dye. Similar result of effect pH reported Suteu, Gabriela, Lacramioara, Sergiu, and Gabriela (2015) for adsorption Brilliant Red HE-3B using cellulose cell optimum at pH solution of 5. Another result, Annadurai et al. (2002) obtained optimum pH solution in the range 6-7 for the adsorption of cationic dye using cellulose based wastes. Adebayo et al. (2014) , get result that the adsorption was influenced by the pH of the solution. The removal percentage of adsorption Procion Blue MX-R dye from aqueous solution using lignin modified with aluminium and manganese in the range pH 2-10 decreased from 98% to 2%. The adsorption process of dye onto kepok banana peel powder perpetually dominated by physical adsorption. The kepok banana peel powder has pores can be adsorp the dye. The dye removal percentage at the pH solution 5 by using cellulose and banana kepok peel powder were of 87.89% and 67.25%, respectively.
The effect of contact time on the adsorption process in the range 15-90 minutes at the initial concentration 30 mg/L, pH of solution 5 and weight of cellulose 0.1 g at room temperature. The results are showed in Figure 4 . The trend of the adsorption showed that the dye removal percentage increases with increases of contact time. The time achieved maximum removal percentage of Procion dye was 30 minutes using cellulose and 60 minutes using kepok banana peel powder, respectively. The different result, Bouhdadi et al. (2011) obtained optimum contact time at 80 minutes for adsorption of cationic dye (Methylene Blue) using cellulose from Kraft pulp. Hariani, Fatma, and Zulfikar (2015) adsorption of Procion dye using activated carbon-alumina composited get optimum contact time at 2 hours. In this result, the optimum adsorption at contact time of 30 minutes with 89.94% of dye removal percentage using cellulose and kepok banana peel powder of 75.14% at 60 minutes.
Isotherm Study
The result indicated that the removal of Procion dye onto cellulose was conforming more to the Langmuir isotherm with R 2 = 0.991 but the Freundlich isotherm was lower, R 2 = 0.922. Langmuir isotherm is assumed that adsorption process occurs at specific homogeneous sites and monolayer adsorption while Freundlich isotherm assumption heterogeneous surface. Value of 1/n was found 0.1633 (<1) confirmed that the adsorption process followed Langmuir isotherm (Tan, Ahmad, & Hameed, 2008) . Similar result, for adsorption dye onto cellulose from orange peel inaccording the Langmuir isotherm (Annadurai et al., 2002) . The maximum adsortion capacity from calculated was 15.585 mg/g, compared with experimental was found 13.456 mg/g. Other result showed that adsorption Procion dye onto Eichharnia crassipes powder and alumina-activated carbon have adsorption capacity of 4.369 mg/g and 7.12 mg/g (Yuliasari & Miksusanti, 2010; Hariani et al., 2015) . Other study showed that adsorption of Procion dye using kaolin and synthetic talc accordance with Langmuir model but at different pH. The maximum adsorption capacity Procion dye using kaolin dan synthetic talc at pH solution 3.1 and 6.4 with adsorption capacity of 4.51 and 9.35 mg/g, respectively (Rahman, Takeo & Naoyuki, 2013) . Table 2 summarizes of the Langmuir, Freundlich adsorption constant and their correlation coefficients. 
